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Fig. 1 difference in flame spread due to natural convection
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Fig. 2 Lighten—composite image of flame—spread behavior with 1-s intervals of randomly

distributed droplet clouds ™.
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Fig. 3 Back—-illuminated images of droplet—cloud elements with interactive burning droplets

(Cluster H) to heat Droplet L existing outside the flame-spread limit. ©
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Fig. 4 Temporal variations of the squared diameter of Droplet L for different droplet-cloud
elements. An approximation line during vaporization is also shown for each condition. ©
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(a) Flame-spread behavior without pre-heating by burning of Cluster H.
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(b) Flame-spread behavior with pre-heating by burning of Cluster H.

Fig. 5 Flame-spread behavior of Cluster L without and with a large-scale ignition phenomenon'®
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Table 1 governing equations of gas phase

2% %+£ﬁwﬂ=%,®
TH ) % + aixj(puiuj + Pé;; — Uij) —pgi=Su G
01 =2U E(%"'%)_é&j%ﬂ
T RILF- a(apth) (] [pu]h pa +Z L hk (pa—PDk)g_Z] =S, @
R %%H%@wﬁ-ﬂ%%?q%mm+&k(@

w o RAEEE, p B, po KEEE. PUERIE, g, EAIMEME, b BRI H e — a KIHBWERER,
BTV = Y, B BITE Dy BRI, 6 0 7 e Ry W—DT A Smy Suis Sk
Sy, Szilﬁi‘ﬁk/\ﬁﬂ:ﬁ@ﬁaﬁ@iﬁﬁf’ﬁﬂﬂ Scompuie BEIC £ 5 Y — A& F LT D. &M ESHIOR O
Y — AT AN TR S, KHFEO 2 e — R 22— ANITFEET 5.

=_"1 yNadma
Sm AVZ dt (6)

Sui:_ Nd [mdfl (ul —Ug l) + ud L] (7)

1 d
Sp=—r 2 [2 = (Maugug;) + Qq + A hy s + Qrad] ®)

—Lyn dmq

Sy, = {o ave at L if k = F(fuel) (9)

otherwise

ac RRE R, ug, - WREE, AV SMREO a2 b — LR Y 2 — MO, hy s HGHRE TR L
TERRT A NE =, Qq : MTBIBIE, Yy, ZERTDOMEDERIREX L TND.

EZFED Y — AT compu [ TV F TR SIS .

e W .
Scombu,k__n_F WF Wrg <10)



1 ATy 7=V T 7 gy (EROEDR

ZZ T, ng :
&) OENME

k (LR O E /L P ERAIREL. np -
Wik {LFRED &, W REtOhFEEZRL TWH
WREWEIEZ 7T ¥ 2 3B X » TIEBNCBEF S TR Y, il iR % Table 2 1R L7

FRRAREL,

Table 2 governing equations of droplet
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Table 3 caluculation conditions for unburned case
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Fig. 6 droplet placement for unburned case
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Table 4 droplet coordinates for unburned case

X y
Dropletl 0 -12
Droplet2 -4 0
Droplet3 0 0
Droplet4 4 0
Dropletb 0 20
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Table b caluculation conditions for combustion case
Hey ] 221 22 10 us
R 293 K
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Fig. 7 droplet placement for combustion case
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Table 6 droplet coordinates for combustion case

X y
Droplet I | O 16
Droplet L1 | O -4
Droplet L2 | 4 0
Droplet L3 | O 0
Droplet L4 | 4 0
Droplet L5 | O 4
Cluster H1 | O -36
Cluster H2 | 0 -32

11
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Fig. 8 state of the temperature of the unburned case
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Fig. 9 droplet diameter during combustion
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Fig. 10 state of the temperature of the combustion case
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Fig. 17 visualization of CH20 distribution
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(c) t*=0. 55 [-]

(d) t*=0. 73 [-]
Fig. 18 visualization of CI0H21 distribution
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Fig. 19 visualization of C10H2100 distribution
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Fig. 20 visualization of C10H2000H distribution
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(c) t*=0. 55 [-]

(d) t*=0. 73 [-]
Fig. 21 visualization of ClOket distribution
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(d) t*=0. 73 [-]
Fig. 22 visualization of CbH11CO distribution
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4.2 ASHBORELRE

RIS IZIB WD TR XA D[RR O SMINCAL & 3 2 ki 23 T X 2 TIREG KIS K o TH KR & (i
S5 EPBEFE CHE TE . AR A BITRIRRLSUSIZ X > TR A KT 5 ET /L OREZEN
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